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(54) GRANULE COATING METHOD ~ ^ 



(57)Abstract: 

PROBLEM TO BE SOLVED: To strictly control the 

initial stage elution at the time of coating granule with 

a resin soln. by executing the coating while ejecting 

an inert gas at a circular part being the outside of a 

guide pipe at the inside of an upright cylindrical tank. 

SOLUTION: A prescribed amount of the powder is 

charged from a feeding port 2 while sending the air 

kept in a prescribed air flow and temp, from a blower 

10 to a jet tower 1 being the upright cylindrical tank in 
which a constriction is formed at a lower part through 
an air heater 8. Then the guide pipe 14 is provided in 
a vertical direction above the constriction of the jet 
tower 1, and a coating liq. is sent from a coating liq. 
feed pump 13 in a prescribed speed and for a 
prescribed time while injecting the inert gas from an 
inert gas feed pipe 15 to the circular part being the 
outside of the guide pipe 14, and after obtaining a 
prescribed coating ratio, coating granule is discharged 
from a coating granule discharge port 6 by stopping 

cont'^rollld' ^* ^'"""^ °^ S*"^""'^ 
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(57)[ABSTRACT OF THE DISCLOSURE] 



i] [SUBJECT OF THE INVENTION] 

W^^^Wi^^X'^^M'^'f^ Provision of coating method whicli enables 

J; 19 strict control of initial-stage elution at the time of 

(;:joV^-C#P)ti-5iSS^#:coliS use of coated grain obtained by the method of 

ffiB#lc:*Dtt-5^DW^I±l(^M^'^^ coating grain with jet-stream spray method 

mM^^^\z.-fbWLWJi^<DW using resin solution. 
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[M^^^] [PROBLEM TO BE SOLVED] 

itAE^t^Pl^iLWJSaii-^f^^Pfi Diaphragm for gas jet nozzles and mist 

djPffi^*9 iPf^y XVv^^ ^ generating nozzle are provided in erection 

(D±:)^{c:ff4 KWSrSxft^ cylindrical jet-stream tank-bottom part, and 

Y^^^ tWf^^'Ci^hti^M'^U guide pipe is provided in the upper direction, 

{c^?Stt^l^^Pttb^it5$P < apparatus made to let annular part made from 

Ltz^M^&,^o guide pipe and tank inner wall eject inert gas is 

used. 

[^m] [ADVANTAGE] 

^?&ttM#^^Pf tU^i^^^V^irb Coated granular urea obtained by 

^MKMi-. MM^M'^Mhti implementation each case is excellent in 

fc^]^^B^V\^Mit. '^la^^l^ initial-stage elution controllability (1/2, D1) in 

fc^ttSM^tti^iJt^t^;^ (1/ elution test to Comparative Example which 

2 -Dl) ;i^ffitiTV^5o does not eject inert gas. 

imnm(Dmm] [claims] 

1 ] [CLAIM 1] 

W^iLW^W<^^T^i^u%W^ Diaphragm for ejecting gas in this tank is 

iz%i^^^M\ii^'^^ f^^^Ml^ provided in lowest-part of erection tube-like 

^Wi. WSl^ 0-t:ffl^^^^ tank, guide pipe is provided perpendicularly 

fp]i::;^-f K^^lx^t^ above this diaphragm, jet-stream coated 

^^bHiSll^^Wy ^^^^^^^'fti apparatus which provided mist generating 

^'^M^ nozzle near core of this diaphragm is used, in 

MB'kMM^^M^'^tcMm^ coating method which forms coating film in 

?R^f^y X/v^O^^PfS^-tiroo surface of grain which is in jet-stream state 

within this tank about resin solution which 

^SfcMIi^rffM^i^^MS:^ dissolved thermoplastic resin in solvent making 

^fe^;ljoV^"C^ l^lf P^'CfcoTfij it spray from this nozzle, coating is performed 

ti:ff4 l^^^O^M'ChiiM'^U letting annular part which is in this tank and is 

}^^?5ttMI$^^Pf [±S $*oo|S^ outer side of said guide pipe eject inert gas. 

S^tj^cC 0 ^^W^t^?>'^ Coating method of grain characterized by the 

W<dW^:^i1^o above-mentioned. 
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im^m 2 ] [CLAIM 21 

^^i^^W^Wf^iflM^^h^ Coating is performed ejecting Inert gas from 
tb$-tirooi^S^^T^=e 5 tank medial wall. 

4#^i:i"5ft*^ 1 {-Eftco^ Coating method of grain of Claim 1 

#:coMS;'^&o characterized by the above-mentioned. 



[ft^il 3 ] 



[CLAIM 3] 

Coating is performed ejecting inert gas from 
guide pipe outer wall. 

Coating method of grain of Claim 1 
characterized by the above-mentioned. 



[ft*il4] 



[CLAIM 4] 

Coating is performed ejecting jet nozzle of inert 
gas from space between tank medial wall and 
guide pipe outer wall. 

Coating method of grain of Claim 1 
characterized by the above-mentioned. 



[ft*il5] [CLAIMS] 

^)S^4^#:(OPtffiJi^;a5fflV^ It is 1 to 70% of range of the minimum 

fc^^O^^^ JtS{cjo(j-5#: fluidization speed in particle diameter of 

A^i^W}itMS.<D I'A^h 7 0%(D particles which spray velocity of inert gas used, 

IeH -efc 5 ^ i €r1#^ tir^m and relative density. 

It^hA CDV^-f ti;^^{^t24fe Coating method of grain in any one of Claims 1 

(DMi^<D^^:)jW:o to 4 characterized by the above-mentioned. 

[ft 6 ] [CLAIM 6] 

^^^^4^fls(DfttH3iit;5^fflv^ It is 5 to 50% of range of the minimum 

fzML^(OW{^. itStvijoJt-Sift fluidization speed in particle diameter of 

'hWMi\tM&(D 5 5 0 %co particles which spray velocity of inert gas used, 

taffl -efc 5 r <^ ^#tlc t-^^m and relative density. 

i^T^ It^hA (DV'>-f ti/;0=>(c|5ic Coating method of grain in any one of Claims 1 

(Z)^#:cDMS^?feo to 4 characterized by the above-mentioned. 



[»*«7] 



[CLAIM 7] 
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^pJM^Wil^at'^^Mi^Mi^^. Coating method of grain in any one of Claim 1 

Bttifij^^f bJ1^H#icfi|lflilUT to 6 wliicli is one has characteristic which 

if y —Vtt^l^^^'M.^^'t^ h thermoplastic resin dissolves in thermal time to 

(Dl:'h^^>^^l'A^h 6m^-f solvent, precipitates at the time of cold, and 

tiM:.fE.MO'^W(DWM:)jil^o becomes jelly-like. 

[mMmm^jiBm] [detailed description of the 

INVENTION] 



[0 0 0 1] 



[0001] 



[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to coating method of 
grain. 

It is related with coating method using 
jet-stream coated apparatus which has guide 
pipe in tanl< in more detail. 



[0 0 0 2] 



[0002] 



;tff#^HS3 8-13896^ 
Xh^c -^tz. i|#<2^Bg3 8-2 

2 9 4^-xn. nw^'^^^u 



[PRIOR ART AND PROBLEM] 

Like Japanese Patent Publication No. 
38-13896, coating using jet-stream system 
makes lower part inverted_conical_shape by 
tank of cylindrical shape, cuts that front end 
horizontally, accomplishes it with diaphragm for 
gas ejection, ejects perpendicularly in this tank 
air-current body more nearly high-speed than 
this orifice, and is blowing up and coating which 
sprays coated liquid simultaneously about grain 
in tank which should be carried out coated. 
IVIoreover, in Japanese Patent Publication No. 
38-2294, method of adding coated liquid for 
grain from blowing up and this mist generating 
nozzle provided in-pipe through guide pipe 



4/13/2004 



6/36 



(C) DERWENT 



DERWEIMT 



cDPp1Jl.^JC*f L!t#^¥ 2-31 
0 3 9-i-(;ijoV^-Cfi. Mi^M 

fcttSM#:(^M^2 Om/s 
e c 7 0 m/' s e c L^ 
K1=I^(^M^ 2 0 m/ s 
e ct-^Tt^MLTiSS^ff 9 

ttit#P?l¥6 - 9 3 0 3-t, 
¥6-9304-^. #^¥6 - 
7 2 8 0 5-^. #ll¥6-8 0 
5 14-^. 5-2 9 6 3 

4-^, #r?l¥4 - 2 0 2 0 7 8 
-^.'l$li¥4- 2 0 2 0 7 9-§-. 

6-8 7 6 8 4 ^iz.m^ 



which provided grain in center jet-stream part Is 
disclosed. 

Each of these coating are one for coating of 
pharmaceutical, and when coating on a small 
scale and carefully, It is desirable methods. 
For example 

When performing coating cheap and extensive 
like fertilizer, It is hard to call it suitable method. 
In order to coat a lot of particles, it Is necessary 
to use major jet-stream tower of diameter. 
The whole grain child to whom diameter of 
jet-stream tower becomes bigger would be In 
fluid state, and jet stream was not able to be 
formed. 

It is coated apparatus which provided guide 
pipe which particles pass at right angles to 
orifice upper direction in jet-stream apparatus In 
Japanese Patent Publication No. 2-31039 to 
this problem, comprised such that the flow 
velocity of gas in orifice is made Into 20 to 70 
m/sec when intromltting inert gas in apparatus 
from orifice, If it Is method of adjusting the flow 
velocity In guide pipe to 20 m/sec or less, and 
performing coating, even if jet-stream tower 
enlarges, it will disclose that jet-stream state Is 
acquired. 

On the other hand, these days, as disclose In 
Unexamined-Japanese Patent 6-9303, 6-9304, 
6-72805,6-80514, japanese Patent Publication 
No. 5-29634, unexamlned-Japanese Patent 
4-202078, 4-202079,6-87684, 
Fixed period after use Is period (this period is 
henceforth called initial-stage elutlon Inhibition 
period) which It does not let elute active 
ingredient or by which elution was inhibited 
extremely, coated granular fertilizer which 



4/13/2004 



7/36 



(C) DERWENT 



JP10-118557-A THOIVISON 

DERWENT 

L<lit^liit>U^i^^U^titc coated the so-called coating film of time-limit 

flflffl (^(Dmf^^U'lkM^lHi elution type elution pattern which has period 

^MM^t^^-f^) t. —"^M (this period is henceforth called elution period) 

f^^^WM-^'^^^l^m ^tT^^ 5 which performs prompt elution after fixed period 

Mf^ i^OMf^^^U'lk^lUMf^ passage on surface of fertilizer particles is 

t^^ir^) t^^i'^^'^tx^^ disclosed. 

^MMiUM^iH^'^'^ — y^W.M Development of new coating-film construction is 

^IE$4-^T-co^Stcig^L/c^ bringing about method of fertilizing / growing 

SJ^t'vilEI^/^^M^^tLtV^^o which was mentioned whole-quantity 

iti^irbV^ISSill^ifet^M^ basal-fertilizer fertilizing method by these 

{i, ^fS¥ 7-147819-^ seedling boxes as shown in 

K7fk:^titiM^j:, Wffl^^t^iS Unexamined-Japanese-Patent No. 7-147819 

^4SIE:^flEfi i: 5; o fzW:& \^ and which was collected extremely. 

M^^titiM^P. ' ^i^W:^hfc This growing method uses whole quantity of 

PjLoofoSo ^ coict^fefiic fertilizer required in cultivation period, or its 

i^Mf^^l^!ifi'Wj:n<D±m^ most to seedling box with form of 

L<it^(Di^^'^^^ Wla^^n above-mentioned time-limit elution type clothing 

B#ic±EB#PS?§tli§^(^MHRJ3Eijsf fertilizer at the time of seedling raising start. 

<DJ^M'C^m^\^MF^'t^h(D Elution of this fertilizer is extremely inhibited in 

T'fe-5o f^flEi|s|-(D?^tJb(iWBBW seedling raising period, elution is started after 

r^cfJfc: jsv^-C(t®i^{c^j]$iJ ^ the seedling raising period completion (after 

tl^ WfflMTOTt^ (Mt-^ transplanting to planting field), 

mtt) tcjtfflSrli^nt"-5(^'C\ Therefore, in planting field, a part for required 

'^^Mf^^i^M&f'^'^^^^'t fertilizer can be fertilized at once, without 

^tt^< 3js:|ltc:joV^'C;ti^^7'^flE causing concentration failure in seedling raising 

WT^^-m^mm-r^^tr^m period. 

ffilSd^b^lSLfc Furthermore, root rooted from rice seed is 
H (4 ^ ft * !^|]E 14 ^ contacted growth with this fertilizer, it will be in 

ov^^::f4fe■C'f^IE3|s|•?r^&x. the state where this fertilizer is held by root at 

5 J: 5 ti:'^M\^^J: "9 , ±M Ltc last, when transplanting seedling which grew to 

m^^'SSl^^W.'f'^Bi^lt^'^ rice field, it is transplanted in the state as it is. 

t.t.<D'J^MX^^W.^ti^o For this reason, it becomes possible to absorb a 

fcfelS;^5^fi4 LTV^?)|^flEI4d^ part for fertilizer directly from this fertilizer that 

h'^ZWj^^W.1^^&Uir^:Ltt^ root contacts, possibility that absorption 

'^^itti:^. :teflEflE^c7)@^i|X^iJ utilization effectiveness of fertilizer-application 

^5gj^^:;(^ilig{;i|p]±$-ti:t#5 nT fertilizer could be improved significantly came 



4/13/2004 



8/36 



(C) DERWENT 



DERWENT 



t^tt^^tUT^/Co fab. Z(Dm out. 

^£'M^&ii:(DM^(Dfc^i^it. However, it is for achievement of such a 

^(DV}M±"^Mf^ i^mMW fertilizing method, to inside of initial-stage 

t::K^}-ct SSitPf SSr^g d growth period of crops (seedling raising period) 

^'^ts:\/^tci^\z^J]MMtii'^MM In order not to cause concentration failure by 

f^(D^l:ii^^t}i&<^K,^ii^^^ fertilizer, it is necessary to restrain elution of 
t^^hV, JfelEEf^^S^b— initial-stage elution inhibition period low as 

ttSiS^'C'^yti^li^pt'SV^t?^ much as possible. 

5 y ::^T 4 y^(Dh<DiiZ.\t^^ Compared with the so-called linear type which 

^"^KM^^J^^mM^^^^i^^^ starts elution of one, very strict elution control 

^htiX\/^6o L;^^L^ce^^b> function is called for with fixed elution rate from 

^tih^l}t^(Dm^MihM(DM^ immediately after fertilizer application. 

IEI4^:'^St^?^Si"^< ttjii^ However, in large quantities about these 

Pf »i£;^^(^ctoT^S^tTofc conventional time-limit elution type clothing 

^^tdfi. B#pg^{±SM(^^ttl^ fertilizer, according to the above-mentioned 

^-fl^l^iaj^-efooT t^^^lES: jet-stream system that should coat, when 

f^;6^bt@^7'^^tiJ?i^"T?^yj^ coating is performed, even if it is coating-film 

5£5j^^ce^tt}?P$iJ^tg;6^ construction which shows time-limit elution type 

^^^^^tl^J:\/^ t^^ti?^M>^.^^ elution, elution is started with considerable 

LTV^Tto ^i^li^(D^fiM&f^ elution rate from immediately after fertilizer 

j:oT#^fi2)0^PS^I±}^IS application, it had problem mentioned that 

fflEf4(^?Ilffi^tbM$yWfBlP^(7^ sufficient elution inhibition function is not 

^m;0^-^'eii/£<. m^mk obtained. 

t^^h?) — ^c^^tH^^^ "Tr^N^ In inside, elution in initial-stage elution inhibition 

(c^^fiSi"^ h(Dh^< . mi^co period of time-limit elution type coated fertilizer 

^t'^Jf^'<:fMMliZ'li:<D^l^\cMi obtained by that coating-film construction was 

;i^)^{±i^tg^#5^ not fixed, and there was also much one is 

THIlTfooTto rapidly eluted from immediately after use to a 

certain fixed elution proportion, and it was very 
difficult to obtain elution function in which it is 
equal to use of this fertilizing method with the 
above-mentioned jet-stream system. 

[0 0 0 3] [0003] 

[mmt'^nmi^x 0 tir^m [problem to be solved by the 
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INVENTION] 

Generally elution pattern of 
fertilizer-effectiveness component from 
time-limit elution type fertilizer reacts with layer 
of function or resin which does not let water 
vapor or water component pass in coating film, 
and water vapor or water component passed 
slightly, it comprises internal stress by swelling, 
and material (there is also case of internal 
active-substance particle itself) which damages 
coating film according to melting. 
Therefore, in order to have restrained elution of 
initial-stage elution inhibition period, passage of 
water vapor or water component needed to be 
restrained by using coating film as more precise 
membrane. 

Present inventors, should obtain time-limit 
elution coating film which withstands use by 
coating-film construction of public knowledge, 
where repeated earnest research about coating 
method of grain in jet-stream method, what 
should be surprising, diaphragm for ejecting gas 
is provided in tank, and guide pipe is provided in 
lowest-part of tank perpendicularly above this 
diaphragm, in coating method which forms 
coating film in grain spraying resin solution 
which it let dissolve thermoplastic resin in 
solvent from this nozzle using jet-stream coated 
apparatus which provided mist generating 
nozzle near core of this diaphragm, letting 
annular part which is in tank and is outer side of 
guide pipe eject inert gas, it realized that there 
was remarkable effect which restrains elution in 
initial-stage elution inhibition period to coating 
method of grain which performs coating, and let 
it perfect this invention. 
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^cCi^t-s :^^^M(DBifynWB When objective of the invention coats grain 

^?^^>^v^T5|SI^^IS^Si"5# clearly using resin solution also from the above 

^ioV^r. ^J]M^tii(DM^^J:M description, it is providing coating method which 

rTI^t'c^ h L^^^^^^'^^^ enables strict control of initial-stage elution. 

[0 0 0 4] [0004] 

imm^nm-r^fchbo^m [means to solve the problem] 

^^^(il^Tt-IEic© (1) f}^ This invention becomes below from constitution 

^ (7) (Dmf^t^^^^^o of (1) to (7) of publication. 

( 1 ) W^^LW^W<^MTW^tM (1) In coating method which forms coating film 

WP^\^%i^^^Miii^'^^fc^(D in surface of grain which is in jet-stream state 

1^ ^ ^Wii. p^Ml ^ (D±:)flz.^ within this tank spraying resin solution which it 

Kl^Sr^^j'^ f^?K let dissolve thermoplastic resin in solvent from 

(9 Wl^^il^{\t*ifi{c:Pt^y XVi^^lS: this nozzle using jet-stream coated apparatus 

{tfcPt^)iclSSi^^$rfflv\ flpj which provided diaphragm for ejecting gas, 

M'l4Wl0^^^Jt^^fi?$-t-yc^ provided guide pipe perpendicularly above this 

Is^l^^f^y X/i/;0='^PtS^i^ diaphragm, and provided mist generating 

oof^>|f F^'t'PtJjftt^^tcfoSJfei nozzle near core of this diaphragm in this tank 

i^cD^^lz^^lM^^^j^^t at lowest-part of erection tube-like tank, coating 

S:;^^feiwio V tMWP^'Ch-o is performed letting annular part which is in this 

Ttij|E:*f-f }^^^(D^M'Ch^U tank and is outer side of said guide pipe eject 

Wic^fS't4M#:^«{±S^^o inert gas. 

^WM^'ii'^l o^t ^W^t-^ Coating method of grain characterized by the 

^'^W^(OWM1o'i^o above-mentioned. 

[0 0 0 5] [0005] 

( 2 ) ^©I^MI^^If l^ffiJIi;^^ (2) Perform coating, ejecting inert gas from tank 

^Pf tb^ii-ooi^SSrtT^'ce 5 ^ medial wall. 

t^W^tir^mt^ (1) t-IH Coating method of grain given in said (1) 

ic03K[#^O^S;^?io characterized by the above-mentioned. 

[0 0 0 6] [0006] 

(3) (3) Perform coating, ejecting inert gas from 

M^^^ttti^-lirooM^tT^ce guide pipe outer wall. 
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0 ^ t^^Wi-tir^mtZ (l) Coating method of grain given in said (1) 
\^tiM,(DB.W-(O^M:}f^o cliaracterized by the above-mentioned. 

1 0 0 0 7 1 [0007] 

( 4 ) ^?5t4:^#:oi!i{ll P (4) Perform coating, ejecting jet nozzle of inert 
fHM^tif-i Kl^^lico^cD?^ gas from space between tank medial wall and 
mt^h^m^'^^^^W.^^i^j: guide pipe outer wall. 

5 - <b ^#^i:i"5tfil5 (l) Coating method of grain given in said (1) 

l^tiM(0^i$.co^M:^'^^o characterized by the above-mentioned. 

[0 0 0 8] [0008] 

(5) ^?gttMfr©''tttlM^5 (5) It is 1 to 70% of range of the minimum 
>^v^fc^^co^^, ItMl^ioi/f fluidization speed in particle diameter of 
5 MA^^W}itM&(D It^h 7 particles which spray velocity of inert gas used, 
0 %(DmM'^h^ ^ t t and relative density. 

"t"5Buf2 (1) t^h (4) (75 Coating method of said (1 ) characterized by the 

-fM^:i^M<DMLW<O^W.^ above-mentioned to grain in any one of (4). 

[0 0 0 9] [0009] 

( 6 ) '^^^%^(D^\^MMii^ (6) It is 5 to 50% of range of the minimum 
^\^fzM^(DW^. j;bSt^iolt fluidization speed in particle diameter of 
-5 :ft/J^»^i!)'fh; iSiS (D bt^h 5 particles which spray velocity of inert gas used, 
0 %(DmMX'h t and relative density. 

■f -5 tuts ( 1 ) ( 4 ) (D V ^ Coating method of said (1 ) characterized by the 

■ftit^lztiM(D'^W(D^M:ff above-mentioned to grain in anyone of (4). 



[0010] [0010] 

( 7 ) B'^Mi^Mat^i^M^^M (7) Coating method of said (1 ) which is one has 

tfiH^i-fiJ^^f t^^Btdti^ffttl characteristic which thermoplastic resin 

LT-^' ]) — t ^l^i^K^^'t dissolves in thermal time to solvent, precipitates 

5 tiCDTrfe-StfilEC 1 (6) at the time of cold, and becomes jelly-like to 

(D\^^-ftiMzt&M(Di&.i$^(D^U grain in any one of (6). 
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Constitution of this invention is explained in full 
detail below. 

Erection tube-like tank used by this invention is 
tank with main vertical axis. 
Coated apparatus of this invention provided 
diaphragm for letting bottom end of this tank 
eject gas, and connected gas intromission pipe 
for jet streams to this diaphragm. 
Furthermore, guide pipe was provided 
perpendicularly above this diaphragm, and mist 
generating nozzle was provided near core of 
this diaphragm near core. 
Shape in particular of this tank is not limited, 
and even if its shape of cross section is circular 
and it is polygonal one, it is not cared about. 
Moreover, flat surface is sufficient as lower end 
of this tank, and reverse cone is sufficient as it. 
However, it is case where particles are used as 
jet-stream-like body when lower end of this tank 
is flat surface, since circulation of particles 
worsens by a part of lower end, it is desirable 
that it is reverse cone, and if it furthermore 
mentions from homogeneous surface of 
circulation of particles, circular thing of shape of 
cross section of this tank is desirable. 
Moreover, one which enabled it to intromit 
various orifice plate and various venturi 
separately to diaphragm of this tank lower end 
may be used. 



[0 0 12] [0012] 

tiffS:*^V KW^Dff^^i LTfi. One made cylindrical one or metal-mesh which 

/>V /^V7'^::^?LL7ttcD drilled pipe and pipe as a shape of said guide 

^VMi^^^fSt^tc LfchO^ pipe is mentioned. 

/J^^tf ^tLSo ^^^(^joV^T Although neither shape nor material in particular 
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(4Jf^^-^WKti#{-PS^"f6 t> is limited in this invention, it is desirable to use 

cD-C{±^cev^;^\ ffiSB#oKSic7) flat and smooth pipe without hole or protrusion 

tm^S/J^PS}-W;t^cV^:^^ic to restrain damage on coating film at the time of 

it, ?L^^42^(7);^^v^^j^t7'^/> coated to the minimum. 

^ y^ffl ^ t mj'^ bV\ However, even if it is guide pipe which has hole 

L^'cf^i^ ^^t'^^^<DWMM and projection for the flow-velocity regulation of 

fn^1#^©@^<^^-*(-?L^^ jet-stream gas, or specific objective, effect of 

^coh^:ff4 KW'ffooTt^ this invention is observed. 

:^^^M(D^JjW:lt%^-^hti?)o - In this case, guide pipe fixes or hangs to this 

(DW^:ff4 K^fi!^?K *9 ±:^(-S diaphragm upper direction perpendicularly. 

W^Jj\^\^^'^^L< (i^S^ti Mist generating nozzle should just be position 

^„ PfM/ X/Vftf^^ ^ (D^^L-^ used as main axis of this diaphragm, even if it is 

fii:^ce5{ig't:fetb{^^< ^ position higher than this diaphragm, low 

*9 ct ^ V ^f4M o r position may be used. 

ffivMiS'Cfoo-C t>Sv\ What is necessary is for quality of spraying 

yXyv©{S:g, M'^lit^Mi^i^ liquid, service condition, etc. just to decide 

(^'t4^> M^^i^^l^ ct o XM position of nozzle, and shape suitably. 



[0 0 13] [00131 

^HiitiPf {±SMfl^ii:^^'9 Drawing-part wind speed is wrung as ejection 

P^i:1^febti5>;0\ quantity of gas, and is decided by aperture 

rtom^St^lRlC^fe-ej^^-t-S diameter. 

:i i:;i>t±15R5o KWi:^S*9 However, wind speed in guide pipe is also 

U(Df^Mit'^i^<D^M^ii}5lft^ convertible with the same approach. 

V^tSIlt'il^'fS) ^ t /i^^Ef ^ L As for intervals of guide pipe and drawing part, 

v\ Kf^c?5P^ti|^t9 P@ specifying in the range which does not bar 

(Dl . 2i^h4:, Oi^, ^ L circulation of grain is desirable. 

<(J1. 5;5^^3. Oi^tir^ Aperture diameter of guide pipe is 1 .2 to 4.0 of 

(^;5^J:V\ ;^^5^fcjoV^i:f^7K diaphragm aperture diameter times, it is good to 

19 ^diottS^frcT^Mii^ RXJ^ consider it as 1.5 to 3.0 times preferably. 

Kf^F^fcjottS^i^OjJfLii In this invention 

}i # (31 PS 5 t "C fi V ^ The flow velocity of gas in drawing part, and the 

auM^(D^'^(Dtc^\cit'Sl ^ flow velocity of gas in guide in-pipe 

t'^h^^Mf^i^^^^^^^^^A Although it does not limit in particular, for 

-f^BO. ^t9^{c4oJt5^^$ stability of quality, the flow velocity of gas in 
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(75)jfLji^ 2 0 m/ s e cii>hl drawing part at the time of intromitting inert gas 

0 m/ s e c i: IS^ KWrt in grain Ril<a apparatus is made into 20 to 70 

C0?Jft3i^ 2 0 m/ s e cWT\z m/sec, method of adjusting the flow velocity in 

LTlSSSrfT 0 '^j'ikt^W^ guide pipe to 20 m/sec or less, and performing 

$ 5 o coating is recommended. 



[0 0 14] 

(D^m^';^t^^\fhfi^. tit. 
fi-g-l^^ LTttz-Ky ^^i^:/, 

/Ky;^^!/^. ^yp<9^/w^^ 
^ Lv ^7K y i^fb t-^ y 

ifhtl^o M{-> 7Ky-2-/^ 



[0014] 

Gas used for this invention is not limited in 
particular that what is sufficient is just inactive in 
the case of characteristic of grain and solvent. 
Resin solution in which it let solvent dissolve 
thermoplastic resin as coated liquid in this 
invention is used. 

As a thermoplastic resin, polyolefin, its 
copolymer and polyvinylidene chloride, and its 
copolymer are mentioned. 
As desirable polyolefin and its copolymer, 
polyethylene, polypropylene, ethylene 
propylene rubber, ethylene and vinyl-acetate- 
polymer, ethylene and carbon monoxide 
copolymer, ethylene, vinyl acetate and carbon 
monoxide copolymer, ethylene acrylate- 
polymer, ethylene methacrylic-acid copolymer, 
rubber type resin, polystyrene, polymethyl 
methacrylate, etc. are mentioned, as desirable 
polyvinylidene chloride and its copolymer, 
polyvinylidene chloride, vinylidene chloride, 
vinyl-chloride- polymer, etc. are mentioned. 
Furthermore, biodegradable polyester 
represented by poly- 2-hydroxy- 2-alkyl acetic 
acid, poly- 3-hydroxy- 3-alkyl propionic acid, 
etc. can also be mentioned. 
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[0 0 15] [0015] 

^ti^ (D^^Ui(t^W.MM\^^ These coating materials are in state dissolved in 

M^^ti'\^M'^\ ©Sft^^J^fc organic solvent, are sprayed to particles in 

^M^i^^MM LMSSrtT 0 o ^ jet-stream state, and perform coating. 

^^M(D9j}^m^tiWi!AB<D^MM Effect of this invention is effective in particular in 

IS$'>^t\ Sr^l^Ml^ cJ:oT^ the film making method which forms coating film 

Bi&?FM1"SKfl^?i{-*oV^T# by drying at the moment using poor-solvent 

f-W^'CfeSo ±tiWiB(D^M liquid of the above-mentioned resin. 

M^^^^X^f^^i^ir^^^lz. When drying at the moment using poor solvent 

it,, ^lBt^M^Mt(D^&^^ of the above-mentioned resin, it sets about 

t:>i±tc:ioV^T. ^H#(;::fi^<^ combination of resin and organic solvent, one 

^t^ ?pH#}^f4l^l0;5^WUi LTif has characteristic which it dissolves in thermal 

y ^^<h T'^SttW^W't'S h<D time well, and resin precipitates at the time of 

/5^j:<, ct cold, and becomes jelly-like is good, and 

#(c^f^LV\ ±tfii^^^Ois^S coating film by this method is especially 

*t<b LTfi^/^^f^f-t^^ttS preferable. 

^ #ffi}St4^J^ Inorganic filler represented by talc as coating 

t t^'C^ 5o materials except for the above, surface active 

MW(iMt-^^f •5>t5:^tL, agent, etc. can also be used. 

PftSffl/ ^Vi/f^i^bti/^St-* These coating material is dissolved and 

^tiSo dispersed by solvent, it is sent to nozzle for 

spraying, and coated. 

[0 0 16] [0016] 

;^|gP^©ISS:fe'?if±^^0^r^^ Coating method of this invention 

;^V^T5^I^^KS"t"5^^{^:fc When coating grain using resin solution, in 

V^T. ^^::B#PS^t±JSyco^^^±l/^ coated granular fertilizer which shows time-limit 

^ — ^^^Tj^i-I^^JK^^^IE^N-fciio elution type elution pattern in particular, strict 

V^T. '^(DWM^tii<^M^^J:M control ofthe initial-stage elution was enabled. 

^^pItb(-LfCo Although These inventors do not escape from 

■^(DM^^. ^Wl<Di^^^Lti: guessed region, they consider the reason as 

v^t)0(Di^T(^ J: 5 follows. 
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In order to obtain elution pattern which inhibited 
initial-stage elution more by the same 
coating-film construction and coverage, it is 
necessary to Improve the compactness of 
coating film. 

Factor of coating-film compaction Is not 
considered to be complex and wide-ranging, 
and cannot necessarily be specified uniquely. 
However, in coating In which coating film is 
formed by drying of solvent using resin solution, 
scattering of solvent from resin solution 
adhering to grain and drying are considered to 
influence greatly. 

In coating method using conventional 
large-scale jet-stream tower, it Is thought 
whether drying per unit time of solvent was 
inadequate. 

Then, present inventors developed coating 
method of grain which performs coating for 
shortening of drying time, letting the 
above-mentioned jet-stream coated apparatus 
eject inert gas In annular part which is In tank 
and Is outer side of guide pipe. 
If It is this method, elution In initial-stage elution 
inhibition period in time-limit elution type elution 
pattern can be made into very slight one. 
Also In entity of solvent drying, even If it is case 
where it furthermore sees from viewpoint of 
increase in efficiency of drying, and compaction 
of coating film, jet nozzle of inert gas is below 
stationary phase top, comprised such that It is 
desirable that it is In comparative upper part of 
stationary phase. 

Moreover, although ejection from tank-bottom 
part containing reverse pyramidal part differs in 
the minimum fluidlzatlon speed by charged 



4/13/2004 



17/36 



(C) DERWENT 



DERWENT 



amount of particles to jet-stream tower, particle 
diameter, ejection aperture diameter, etc., if it is 
easy to produce fluidization of stationary phase 
compared with ejection from space between 
tank medial wall, guide pipe outer wall, tank 
medial wall, and guide pipe outer wall and fluid 
state occurs, maintenance of jet stream will 
become difficult. 

In particular consistency of resin solution is 
high, and since the amount of required ejections 
of inert gas to stationary phase becomes bigger 
to stationary phase when there are many 
residual solvents at the time of fall, when using 
resin solution with high consistency, it is 
desirable to eject inert gas from at least one or 
more places of space between tank medial wall, 
guide pipe outer wall, tank medial wall, and 
guide pipe outer wall. 



[0017] 

I^T V t fo 



[0017] 

Transfer of ejection gas may use jacket in tank 

medial wall, guide pipe outer wall, tank-bottom 

part, etc., and vent pipe may perform it. 

In between tank medial wall and guide pipe 

outer wall, vent pipe is used. 

However, when installing vent pipe in tank, you 

should make it vent pipe not bar fall of particles 

in stationary phase. 

Conditions in particular, such as wind speed of 
inert gas in this annular part, temperature, and 
ejection talkative, are not limited. 
Wind speed is decided by relative density of 
grain supplied in tank, particle diameter, coated 
liquid consistency (concentration), latent heat of 
vaporization of solvent, coated liquid supply 
amount, etc., implementation person should 
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choose suitably. 

It is desirable that it is 70 % or less of the 
minimum fluidization speed in the particle 
diameter of particles generally used and relative 
density. 

Although it calls also at position of jet nozzle of 
inert gas, and it is easy to fluidize stationary 
phase and it does not fluidize when jet nozzle is 
in comparative low position like in particular 
tank-bottom part, lowering of particles within 
stationary phase becomes difficult, in order that 
it may become inadequate particles* circulating 
and unevenness in quality may become bigger, 
as for spray velocity of inert gas, it is desirable 
that it is 50 % or less of the minimum fluidization 
speed. 

Moreover, even if wind speed of inert gas is too 
small, inclination for elution inhibitory effect in 
initial-stage elution inhibition period and 
unevenness of elution to aggravate is seen. 
More preferably, it is 5 % or more preferably that 
wind speed of this point to inert gas is 1 % or 
more of the minimum fluidization speed. 
Moreover, as for temperature of this gas, it is 
desirable to stop to temperature of degree 
which brings about neither resin nor the 
physical property of grain nor change of shape 
as well as temperature of jet-stream part. 
Furthermore, more ones of ejection talkative are 
desirable from viewpoint of homogenization of 
drying in stationary phase. 



[0 0 18] 



[0018] 



if ^"^{cM^^^Hm^i^'^^^ Usually, if it coats with very thin resin solution, it 
tbf^^i^iLi: lpl0#f^PH#f^^ will dry simultaneously with jet stream in an 
;^L, S^f/cf^tfi^t^^^MI^^^ instant, productive efficiency is not low 
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economical although coating film of good 

leaching property is obtained. 

If it is made deep, productive efficiency will be 

improved, but solvent becomes difficult to 

evaporate. 

Coating film of sufficient function is not 
obtained. 

Even if it is resin solution with high comparative 
concentration in this invention, practically 
sufficient initial-stage elution inhibition function 
is obtained. 

Coating method of this invention can observe 
effect which was excellent when it was 
concentration that consistency of resin solution 
becomes more than 5c. p. 
Furthermore, it is remarkable when consistency 
of resin solution becomes more than 7c.p. 
However, since it stops mentioning drying in 
stationary phase as it is enough even if it uses 
coating method of this invention in the case of 
concentration that consistency of resin solution 
exceeds 40c.p., consistency of concentration of 
resin solution is below 40c.p., it is desirable that 
it is range as for which below 35c.p. becomes 
more preferably. 

However, consistency specified by this 
invention is set to resin solution temperature of 
state just before spraying to particles of 
jet-stream state, it is value which measured by 
Brookfield viscometer and was calculated. 



[0 0 19] [0019] 

if^WM^^^^XWP^'^^h^Xil^ If it is annular part which is in tank in this 

Y^coMlXh^M'^t^Xh invention and is outer side of guide pipe, 

^f-^fSti^ft^i^Pf tB P installation in particular of jet nozzle of inert gas 

(Dm.W^W\^U'^ir^h(D'T:\i will not be limited. 
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^cC V ^W.^Bf^M^'ttH'i However, if installation is sliown, it can be set as 

If P^fiJIi. W& {^BUh^ space between tank medial wall, tank-bottom 

tf ) s l^'W^M. W\hiflM t part (reverse pyramidal part is also included), 

V^^Mt<Dm(D^fMi^^ guide pipe outer wall, tank medial wall, and 

i i:;i^tB^5o guide pipe outer wall. 



[0 0 2 0] 

lats mm. 5i5t^> it^, m^. 
mim^s mmm. mmMm. 

mmhm. mm^^K. ^i^-v 
mtm. mm. ^'^^^ 

xV^T^^^-^A, OMUP 
(^n^^yrVv'-^U'T). I B 



[0020] 

Particles used in coated apparatus of this 
invention, although it is not thing limited in 
particular, coating by coated apparatus of this 
invention, as opposed to one with the necessity 
that active ingredient contained in particles 
adjusts elution rate, it is effective in particular. 
With active ingredient, agrochemicals, such as 
fertilizers, such as urea, ammonium sulfate, 
ammonium chloride, ammonium nitrate, 
chlorinated potassium, potassium sulfate, 
nitric-acid potassium, sodium nitrate, 
ammonium phosphate, potassium phosphate, 
calcium phosphate, chelate iron, iron oxide, iron 
chloride, boric acid, borax, manganese sulfate, 
manganese chloride, zinc sulfate, cupric 
sulfate, sodium molybdate, ammonium 
molybdate, OMUP ("krotylidene" diurea), IBDU 
(iso butylidene diurea), and oxamide, pesticide, 
microbicide, and herbicide, etc. are mentioned 
specifically. 

However, it does not limit to these. 
1 or more type of particulate material of active 
ingredient is sufficient as particles, and 
particulate material which is further made up of 
inactive holders, such as 1 or more type of 
active ingredient, bentonite, zeolite, talc, clay, 
and diatom earth, is sufficient as them. 
Furthermore, it may coat the above-mentioned 
active ingredient particles with resin or inorganic 
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[0021] 



fSiJffll ^ ^ b b i6 a M ^ 
^ - y {:: do it 5 ttSWJffl 



[ADVANTAGE OF THE INVENTION] 

This invention provides dapple for ejecting gas 
in tank in lowest-part of tanl<, jet-stream coated 
apparatus whicli provided guide pipe 
perpendicularly above this dapple, and provided 
mist generating nozzle near centre of this 
dapple is used, in coating method which forms 
coating film in grain spraying resin solution 
which it let dissolve thermoplastic resin in 
solvent from this nozzle, it is coating method of 
grain which performs coating, letting annular 
part which is in tank and is outer side of guide 
pipe eject inert gas. 

This invention has effect which enables strict 
control of initial-stage elution about grain coated 
when grain was coated using resin solution. 
It is in particular remarkable in elution inhibition 
of initial-stage elution inhibition period in 
time-limit elution type elution pattern. 



[0 0 2 2] 
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[■^mm] [EXAMPLES] 

1 . ISS^fi 1 • Coated apparatus 

:^^^OitlS50!jffc , ^j^^iJ It is Comparative Example of this invention. 

(D^^W^tz.^^WMW^M\ Coated apparatus which is basic structure of 

\z.7f^ LfCo M 1 (cdoV^r 1 Example is shown in FIG. 1. 

2 fi^S ^fi^^W-o:>^ In FIG. 1 , 1 is jet-stream tower, 2 is entrance slot 

Ap^ 3\tMLW-^AU''</\^y\ of grain coated, 3 is grain entrance-slot valve, 4 
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4li^i^^%^lii^(D:t]) y 4 is orifice for jet-stream air ejection, 5 is mist 

5ttPtRyX/i^, 6(i^S generating nozzle, 6 is pulling-out mouth of 

J^l^^coft ^ [±i LP. 7 W^%:M.'Bl coated grain, 7 is outlet pipe of air used for jet 

r/^:^(-fflV^fc^^cDg^t±lf'^ stream and drying, 8 is air heater, 9 is 

8 (i^^^)Pllftt5^ 9(i»lLit•^^ flowmeter, 10 is blower, 11 is coated liquid 

1 0 \trfnT--^ 1 1 adjustment tank, 12 is jacket for steamy heat, 

MW^. 1 2 ti^^iP^ffl v^-Y 13 is coated liquid feed pump, 14 is guide pipe. 

^vY. 1 3 Tower diameter is 450 mm and guide pipe 

1 4fi;yV K^-efoSo ^ diameter is 120 mm. 

fl(i4 5 0 mm, YW&.\t Coated apparatus used for FIGS. 2-7 by this 

12 0mm'T:fc6o 132/5^^111 invention was shown. 

1 They are these inert-gas intromission pipes in 

g^^iJ^Lyto Z.f\jh(OWi^^ thefigurefor drying in 15. 

V^T 1 5 16 is inert-gas jet nozzle. 

illAf^'Cfe 19 . 16 }i^?St4^ Only drawing part and guide peritubular edge of 

{:$:Pti±S P "Cfo 5o H 2 , 3 &t>' coated apparatus were described FIG. 2, 3 and 

4 A, 5 AfiWg^OfS (9^ 4Aand5A. 

^XJ-il^ KOT3Z2(7).^^weioL The periphery part is the same as that of FIG. 1. 

^c7)J§iZ2§|5{iIgl 1 <t [pjli'e FIG. 4B is horizontal sectional view of FIG. 4A. 

foSo |g|4 B(i(2l4 A(D7K¥ir FIG. 5B is horizontal sectional view of FIG. 5A. 

ffiHT: ^9 , H 5 B (iEl 5 K(D FIG. 6, 7 is horizontal sectional view of grain 

xK¥lfrffil21'Cfc *9 , me, 7 t4 input inlet-port lower part of separate jet-stream 

[112. 3, 4 A. 4B. 5 A. tower In FIG. 2, 3, and 4A, 4B, 5Aand 5B. 

5 B ^ WB\^<D'^M.'^<0%lW'^ fig. 2 provided jet nozzle in tank medial wall. 
AAPTp|5tD7K¥llrS[3"Cfo FIG. 3 provided jet nozzle in reverse pyramidal 
So [a2ttWrtfflli{^PiaiP^ part of tank-bottom part. 

iSiti^ctO-^r fc <9 ^ [gl3(i1fj[^ FIG. 4A and 4B built guide pipe as a hollow 

^[JcDi^li^dPttijP^ix^t/cit* structure, and provided jet nozzle in the outer 

cOTfeSo 114 A:Rt/4 Bf±;y' wall. 

4 Kf'^'l^^tiiscir L. ^<D^ FIG. 5A and 5B provided annular vent pipe 

^ ttj P fx tt ^> -c fe between tank medial wall and guide pipe outer 

So Els ARt/5 BMl^« wall. 

h 1^4 K^^H h (OWi\z.Wk(0 In figure, two are one horizontally vertically. 

iiMf^^^tt/c t^c^TfcSo 11 However, this number and positional 

{::ioV^"C(i±T(^ 2;$:, zK^:^ relationship can be suitably chosen by relation 

[p]{;i 1 ^"Tf^fcS ^ ©^grJ^ between the amount of ejections, or capability. 
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However, presence of vent pipe nnust not bar 
movement of stationary phase particles. 
FIG. 6 built guide pipe as a hollow structure, 
and, furthermore, extended ejection pipe 
radially for outside from this guide pipe. 
One of such structure is sufficient as coated 
apparatus used for this invention. 
Furthermore, it may have ejection pipe of 
structure like FIG. 7 which set apparatus shown 
in FIG. 5B in this invention, and apparatus 
shown in FIG. 6. 

Coated apparatus shown in FIG. 5A and 5B was 
used for Example of this invention. 



[0 0 2 3] 

^m^m^y'^r- 1 0 J: «9 m 

^^ffl^Stt^^J^A^ 1 5 ^ 



[0023] 

2. Example of this invention, and trial production 
of Comparative Example sample 
Coated operation supplies grain of 
predetermined amount, sending air maintained 
from blower 10 to prescribed air quantity and 
temperature to jet-stream tower. 
Subsequently, if grain in tower reaches 
prescribed temperature, after making resin 
solution (coated liquid) into predetermined time 
delivery and prescribed coverage at the rate of 
prescribed from coated liquid feed pump, 
blower 10 will be stopped and coated grain will 
be extracted from coated grain pulling-out 
mouth 6. 

However, it continued ejecting from inert-gas jet 
nozzle 16 from startup through inert-gas 
intromission pipe 15 for drying till the 
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B mm%\^m V t /Co 

#t^^^J{c 1 0 0 ± 2"Ct::-C^ 
d =0.918. Ml=22) 

9mi:g|5 

/J^^i|f> 2 0 0m 

ess pass) 
1 // 

(ipi^^f^l 0 Mm) 

10 " 

:n >- 

4 0 0 // 



completion, maintaining flow which showed air 
heated by 75 +/-2 degree C in Example in Table 
1. 

Coating-film construction is as follows. 

Concentration of solution was adjusted using 

Brookfield viscometer so that it might become 

consistency of display to Table 1 . 

However, consistency measured consistency at 

the time of melting for the following coating-film 

construction at 100 +/-2 degree C to the 

following test solvent. 

Coated liquid construction 

Polyethylene (low density polyethylene, d= 

0.918, Ml = 22) 9 weight-parts 

Wheat flour (weak-flour 200mess pass) 

1 ditto 

Talc (average particle diameter of 10 

micrometer) 

10 ditto 

Toluene 

400 ditto 



[0 0 2 4] [0024] 

;$:^)af!)'C{iTiSiZ)S;^^#Sr In this manufacture example, coating was 

boo^^coi^S^^^ 1 0 performed until prescribed coverage amounted 

wt%};ijli~'5^"e^S^tT^cfo to 10 wt%, maintaining the following basal 

fco f^. M(^^f^^2 0|IlS condition. 

^ I^^yjC»}"f?jO#c75ffiiMt^'^ in addition, coated operation was repeated 20 



L/Co times and it used in check of unevenness in 

— X/W : F?| P 0. 8mm elution. 

y'/kn First-class body nozzle: 0.8 mm full contest type 

: 4 5 ONm^ / of openings 

h Amount 450Nm^/h of hot airs 
%mMM. : 1 0 0 ± 2 Hot blast temperature :100 +/-2 degree C 

^W^0M.^ : 1 0 0 ± 2^: Resin solution temperature: 100 +/-2 degree C 

flE^isl- : WM (iK^) Fertilizer : urea (grain shape) 
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Particle diameter and relative density: 2.7 mm, 
1 .3 g/cc 

Fertilizer input : 40kg 

Test solvent : Toluene 

Particle temperature of jet-stream part: 70 +/-3 

degree C 

* Coated liquid is sent from pump 5 and leads in 
nozzle. 

However, piping is made Into duplex tube and 
vapour is passed so that temperature may not 
fall to 80 degrees C or less. 



[0 0 2 5] 

3. mmmmn-^y-^/^om 

1 0 g ^ 2 0 0 m 
tK^ 2 0 0 m 1 AtlXnXf2 

8 0%^ttS*l^^§ 

0 %^ Hj d ^ s ^ -e(D g ^ 5:^;] 

m^mmmmtL rD2j tm 



[0025] 

3. Elution test of trial production coated-fertilizer 
sample 

1 0g of 200 ml of each coated-fertilizer sample of 
this invention made as an experiment is 
Immersed to water, and it stands at 25 degrees 
C. 

After fixed period, it divides into fertilizer and 
water, it requires for urea eluted to water by 
quantitative analysis. 

200 ml of new water is put into fertilizer, and 
still-standing and the similar analysis as 
prescribed period back are again performed at 
25 degrees C. 

Total elution amount of urea and relation of 
number of days which repeated such an 
operation and were eluted to water are 
diagrammatic-chart-ized, and elution-rate cun/e 
is made, number of days which lead in elution 
proportion 80% can be known. 
Result of elution test is shown in Table 1 . 
Number of days from immersion start until 
elution 10%, 

Was considered as initial-stage elution inhibition 
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(Di^\ii^M^:fj(Dti:^(Dtcisb. period, and was shown as "D1" in Table 1 . 
W^lii^MMf^(D^mz.'^tz. Number of days until elution 80% after that were 
SB#.'^>'t: (7)^tt}^^ r 1 / 2 ' made into elution period, and it was shown as 
DIJ tmBLtCo TDIJ Td "D2." 

2 J r 1 / 2 • D 1 J (i^ti-^rti Furthermore, for comparison of elution 
2 O^R'iM^Xi^fjj^l^fc^l^y suppressibility power in initial-stage elution 
/i/t;io^^{±i^i^^tTV\ ^(D period, elution proportion in time of 
¥i^fiS ( % ) t ^W}^^ ( a / corresponding to in the middle of initial-stage 
X ) ^f£ic bfCo elution inhibition period are shown as 1/2*D1 

"D1", "D2", and "1/2 and D1" perform elution 
test per sample each made 20 times repeatedly, 
the average value (chi) and coefficient of 
variation ((sigma)/(chi)) were described. 



[0 0 2 6] [0026] 

i:t^M(^^^K\^io\^^XiitMB Elution period (D1, D2) became short, and trend 

< ^ce5}ct^V\ for 1/2 which is index of elution suppressibility 

^^tUfflrsI (Dl, D2) t^^M< power in initial-stage elution inhibition period, 

fj:V)^ ^j]M^tii'&\\UMf^^(^^ and D1 to become bigger was suited as 

tliffl]$'J tb;^ © ?g M T 5 1 / viscosity of resin solution became higher in test 

2 ' D It^^-k"^ <^j:^M\^{^h plot of Comparative Example, 

ofdo :itii(iMBW<^<D'^^M7 This is considered to be because for the 

yyt-{i}£V^|SM(7)ii:^tt/5^fS;T compactness of coating film to fall with 

LX\/^6Z t\^X^ t^K.hti consistency up of resin solution. 

2)o :iti\^ML:$^^^^(DMMM On the other hand, it is in inclination which 

^{ci6\^^XIiiit^M^\:iti:^M elution period (D1, D2) gets long compared with 

mMf^ (Dl. D2) t^^^<fj: Comparative Example Ward in Example 

5{i[R](cfo(9. ^\z.l/2 -D division of this invention. 

1 t^A^'^ < o T § r Since in particular 1/2 and D1 become smaller, 

^^5^®MS;^?if^cttL(f according to coating method of this invention, it 

^^(D^]]M^\^^UWM^^'t is clear that coating of coating film which has 

^^kB:(O^W.i^^^Xh^^ b advanced initial-stage elution inhibition function 

{iP^^/5^*trfc5o fal-^ 'MM^^l can be performed. 

1 (Df^i^EfcioV^Tti, ^JSti However, in test plot of Example 1, since wind 

^|$:(DjEjl ;6^§/J^»ictt){b?Si^ speeds of inert gas were the minimum 

fluidization speed (it is 1.06 m/s in the case of 
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^-^1. 0 6m/s) i:{5(^[W) urea particles used for this Example), and 

CHii^Cfcofcfcfe, ^(D^ta nearly identical wind speed, in the elution result, 

\z.io\/^Xlth^t'i'^i^^'^^ unevenness was large, 

o tco ^SttMI^^^JEiSfifi* As for wind speed of inert gas, from viewpoint of 

o# ^/b^ < making unevenness small, it is desirable that it 

bfi^ MMM2(D^^\K<D'^^ is 70 % or less of the minimum fluidization 

b/i^^cC <t 5 i^S^J^i5i£ib speed clearly also from result of test plot of 

iti^^(D7 0%UT'^'h^::t Example 2. 

Lt/\ ^tc, Moreover, since trend for elution inhibitory effect 

(7:>Jll3g^^/J^$i"#'Tt>^^l^^ttl in initial-stage elution inhibition period and 

Jlp^J^rsl^'cT^j^ttSJili^iJ^^, R unevenness of elution to aggravate is seen 

t/?^|±l(DHbo#;5^^{l^i"§{i even if wind speed of inert gas is too small, as 

fp]/5^E^ix2)-i:/5^^x ^fSffi for wind speed of inert gas, it is desirable that 

^^c7)jlii^i:^/J^»fct^J|[^Ji^t^^ they are 1 % or more of the minimum 

1%U±^. %\cit5%U-t'<:h fluidization speed and 5 more % or more. 

5^ bv\ ^^h^?^!^ Although resin solution consistency is in 

4 0 c. p . (DMMM 1 0 inclination for elution period (D1 , D2) to become 

}^:}oi/^-Ct4^tiJ^Fp1 (Dl. D short in Example 10 of 40c.p., if compared with 

2) 'i)^^^< ti:^M\^i^h^h(D Comparative Example, elution suppressibility 

(D, it^Ml^tt^tiiit^DM^tii power in initial-stage elution inhibition period 

ffl]»r^14^(7)^ttJ«]^Jt^^ (1 (1/2, D1) improves. 

/ 2 • D 1 ) tiTV^So However, since Example 10 is inferior in elution 

hMMM 1 0 fi#}c: function compared with other Example division 

^\iAW.'^t^^^<^i^(^MMM^\^ in particular, as for consistency of resin solution 

ti:^^^^ t-A^b. :^^^M(DMl used in coating method of grain of this 

i^(D^^:^ili:\^^^^X ^h^^^ invention, it is desirable that it is below 40c.p. 

^B^W.(D'^^&i(t, 4 0c. p . It became clear also from result of this elution 

UTXh^^ t L-V^ test that strict control of initial-stage elution can 

(Di^ia^^cD'^^-fj^hh. be performed by performing coating of grain 

^^(DW^JJil^^!^\/^XMLi$^(D^ using coating method of this invention. 

S^^tt"^ 5 ^ i i 19 . In time-limit elution type coated granular 

f±l(7)Jic^^ce^0^^^ pItb'T: fe2) ^ fertilizer manufactured by coating method of this 

ti^^^^hM::^j:^tCo invention, inhibition level elution of initial-stage 

J: *9^ig$tLfcB#|5S elution inhibition period is also very good is 

^ttSM^^ffiS^it^cHE^m-f-joV^T attained, and the possibility of concentration 

^D^^tU^ip^iJ^FBlcD^tti failure generating by fertilizer during initial-stage 
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growing period at the time of using this fertilizer 
for the whole-quantity basal-fertilizer fertilizing 
method by seedling box of disclosure of 
Unexamined-Japanese-Patent No. 7-147819 is 
alleviated significantly. 



[0 0 2 7] [0027] 
1 ] [TABLE 1] 



No. 




:»!! 


Dl" 




1/2- Dl'^ 


X 


o/% 


X 


o/% 


X 


o/x 


mm 




. 5" ; 


36 


0.25 


65 


0.24 


4.0 


0.24 


\mm2 




7 


34 


0.30 


63; 


0.26 


4.5 


0.27 


\mm 




25 


31 


0,46 


60 


0.45 


6.7 


0.45 




1.0 


25 


35 


0.45 


64 


0.42 


3. 8 


0.46 




0.7: 


25 


41 


0.21 


69 


0,18 


1.9 


: 0.20 




0.5 : 


25 


41 


0.19 


70 


0.18 


1. 5 


0.18 






25 : 


42 


0.20 


72 


0.19 


2.1 


0.20 




0.05 


25 


39 


0.21 


68 


0.22 


2.2 


0. 22 






25 


36 


0.29 


65 


0.27 


3.0 


0.29 




0.5 


5 


42 


0.20 


70 


0.16 


1.4 


0.19 




0.5 


7 


41 


0.20 


68 


0.18 


1.5 


0.20 




0.5 


35 


37 


0.25 


65 


0.23 


2.9 


0.25 


^^10 


0.5 


40 


30 


0.35 


62 


0.33 


3.8 


0.33 



[mffi] *1 Mn/s 
* 2 : c. p. 

*3 (x) : B 

*4 (x) : H 

5 (x) :X 



Inert-gas wind speed, Solution viscosity 
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Comparative Example 1 -3 

Example 1-10 

[Unit] 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



imi] [FiG.li 

7^^?^(7:>;^fi{C'gffi-f It is process explanatory drawing of coated 

W^X^M^MMX^h^c apparatus used for the method of this invention. 



[1121 



[FIG 21 

It is explanatory drawing of drawing part of 
coated apparatus used for the method of this 
invention. 



ims] [FIG 31 

;$:^l3^(Z);^fe{::'(^ffi-f -SMSS It is explanatory drawing of drawing part of 

U<^^^U(DM^M^Xh^o coated apparatus used for the method of this 

invention. 

[1114] [FIG 4] 

A :^^PM(Djjli:l,z.^^i'^W. A It is explanatory drawing of drawing part of 

W^W<Dt^^ ^(^^^MMXh coated apparatus used for the method of this 

-So invention. 

B ^4 A(D7k¥Wj^MXh B It is horizontal sectional view of FIG 4A. 

So 



m5] [FIG 5] 

A :^^?^cD:^&tc{£>^i~5lJ^ A It is explanatory drawing of drawing part of 

W,BW<D'^^ ^(DWl^MWi'Vh coated apparatus used for the method of this 

6o invention. 

B A(Dyk¥WiMM'T:h B It is horizontal sectional view of FIG 5A. 

So 
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[FIG 6] 

It is explanatory drawing of drawing part of 
coated apparatus used for the method of this 
invention. 

(Guide pipe hollow structure) 



7] 



[FIG 7] 

It is explanatory drawing of drawing part of 
coated apparatus used for the method of this 
invention. 

(Specific ejection pipe structure) 





[DESCRIPTION OF SYMBOLS] 


1 mmm 


1 


Jet-stream tower 




2 


Grain entrance slot 


3 mi^RAQ^<^\^y 


3 


Grain entrance-slot valve 




4 


Orifice for air ejection 


5 t^yx/w 


5 


Mist generating nozzle 




6 


Coated grain pulling-out mouth 


7 ^nmm 


7 


Air outlet pipe 


8 ^mmm 


8 


Air heater 


9 i5ft*s+ 


9 


Flowmeter 


1 0 -fuT — 


10 


Blower 


1 1 m^MMW 


11 


Coated liquid adjustment tank 


12 MMMmi^i^^^y h 


12 


Jacket for steamy heat 


1 3 


13 


Coated liquid feed pump 




14 


Guide pipe 


1 5 ^^^m^rnA"^ 


15 


Inert-gas intromission pipe 


1 6 ^^tiMWtbP 


16 


Inert-gas jet nozzle 



mi] 



[FIGl 1] 
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Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 
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Please visit our home page: "WWW.DERWENT.CO.UK" (Enqlisli) 

"WWW.DERWENT.CO.jp" (Japanese) 
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